3-A035  218 


unclassified 


WALTER  REED  ARMY  MEDICAL  CENTER  WASHINGTON  D C F/G  6/5 

THE  EFFECT  OF  DECIDUOUS  CUSPID  EXTRACTION  ON  THE  IMPA  ANGLE* (U) 

1976  B H MUELLER*  P P L* HOMME 


I OF  I 

4£W03S?I8 


ADA035218 


EFFECT  OF  DECIDUOUS  CUSPID  EXTRACTION  ON  THE  IMPA  ANGLE^ 


r\ Fzul  ?. 1 1' Homne. 


Brett  H.  Mueller,  DDS**  l ' » u 1 1 * > ' 

2jS,  w'SJ'KSi  coJM  AyScUent^i 

rSLe.MD  207SS  A. / Ai/P- 


Paul  R.  L'Hoirane,  DDS  / / / 

Chief  of  Orthodontics 
Colonel,  US  Army  Dental  Corps 
Kimbrough  Army  Hospital 
US  Army  Dental  Detachment  ft  O 
MEDDAC  . (/  r- 

Ft.  Meade,  MD  20755  ^ 


W'lh’zr*  A^/Ay; 

47T2W1 


Fred  A.  Schoenbrodt,  DDS,  MS 
Orthodontist  Private  Practice 
9058  Chevrolet  Drive 
Ellicott  City,  MD  21043 


D D C 


fr^P^n^pn  nrp: 
William  A.  Ayer,  DDS,  Ph.D.  | ; 

Chief,  Dept.  Prof.  Development  U/  JAN  17  1977 
Major,  US  Army  Dental  Corps  j i 

USAIDR  i ll  Li  ir>,  • 1 

Walter  Reed  Army  Medical  Center  lj  i_bt 

Washington,  D.  C.  20012  ^ 


*The  opinions  or  assertions  herein  are  the  private  view  of  the  authors  and 
are  not  to  be  construed  as  official  or  as  reflecting  the  views  of  the  De- 
partment of  the  Army  or  the  Department  of  Defense. 


* Present  address:  Walter  Reed  Army  Medical  Center;  Box  456,  Washington,  D.C. 


20012 


' nTWgSUTiOM 

"“Approved  toi  public  releoi«i 
nutribution  Unlimited 


ABSTRACT 


The  purpose  of  this  paper  was  to  determine  the  effect  of  deciduous 
cuspid  extractions  on  the  IMPA  angle.  Records  were  reviewed  of  340  child- 
ren receiving  mixed  dentition  orthodontic  care.  Twenty-two  (22)  were 
found  to  have  had  no  lingual  arch  placed  after  deciduous  cuspid  extrac- 
tion. The  analysis  of  the  data  revealed  that  no  child  lost  IMPA  if  the 
initial  FMIA  was  65  degrees  are  greater  before  extractions.  As  the  FMA 
increases  over  28  degrees  one  can  expect  to  lose  IMPA  after  deciduous 
cuspid  extraction.  Of  the  22  patients  who  had  deciduous  cuspids  extrac- 
ted, 10  patients  lost  IMPA  and  12  patients  had  no  change  or  an  increase 
of  IMPA.  The  findings  strongly  suggest  that  in  patients  with  normal  FMSs' 
and  FMIAs ' the  extraction  of  the  deciduous  cuspids  will  not  appreciably 
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The  extraction  of  mandibular  deciduous  cuspids  to  facilitate  better 
alignment  of  the  mandibular  permanent  incisors  in  mixed  dentition  arch 
length  discrepancy  cases  is  a controversial  issue.  Most  authors  feel 
that  the  loss  of  the  deciduous  cuspids  will  cause  the  permanent  inci- 
sors to  become  more  upright  or  lingually  inclined. Moorrees'  re- 
search showed  that  as  the  mandibular  permanent  incisors  erupt  the  decid- 
uous mandibular  cuspids  move  laterally.  When  these  teeth  come  into  oc- 
clusion with  the  deciduous  maxillary  cuspids,  they  in  turn  are  moved 
laterally  (secondary  spacing)  and  the  space  created  enables  the  permanent 
maxillary  lateral  incisors  to  emerge  into  a favorable  alignment.  If  the 
deciduous  cuspids  are  extracted  when  this  natural  phenomenon  is  occurring, 
secondary  spacing  may  not  occur.6 

In  some  mixed  dentition  patients,  mandibular  deciduous  cuspid  extrac- 
tion may  be  a useful  treatment  technique.  In  an  arch  length  discrepancy 
case,  the  lower  permanent  incisors  are  allowed  to  gain  a more  favorable 
position  on  the  alveolar  arch,  with  no  other  appliance  but  the  tongue  and 
lips. 

If  the  lower  permanent  incisors  upright  or  fall  back  after  the  extrac- 
tion of  deciduous  cuspids  one  would  expect  a decrease  of  the  incisal  mandi- 
bular plane  angle  (IMPA — Fig.  1 — as  measured  on  a lateral  cephalometric  X- 
ray) . The  resultant  loss  of  IMPA  angle  would  translate  to  2.2  mm  of  arch 
length  circumference  loss  per  degree  negative  angle  change.6  The  purpose 
of  this  paper  is  to  determine  the  effect  of  deciduous  mandibular  cuspid 
extraction  on  the  IMPA  angle. 
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MATERIALS  AND  METHODS 

The  data  for  the  present  study  were  obtained  from  the  records  of  340 
children  initially  accepted  for  mixed  dentition  care  orthodontically.  Each 
patient  accepted  in  the  Pedo-Ortho  program  at  Kimbrough  Army  Hospital  dur- 
ing 197^-197 S had  a diagnostic  work-up  which  included  the  following:  Pano- 

rex  radiograph;  bite-wing  and  anterior  maxillary  and  mandibular  periapical 
radiographs;  diagnostic  casts;  Moyers'  Mixed  Dentition  Analysis  (75  per- 
centile of  reliability);  and  a cephalometric  tracing  (including  Tweeds' 
triangle) P 

The  children  were  conjointly  evaluated  by  an  orthodontist  and  a pedo- 
dontist.  A diagnosis  and  treatment  plan  were  developed  for  each  child. 

The  children  who  had  lower  deciduous  cuspids  extracted  had  been  se- 
lected according  to  the  following  criteria:  1.  Lack  of  arch  length  clini- 

cally, with  crowding  of  the  lower  four  permanent  incisors  which  included, 

(a)  ectopic  eruption  positions,  (b)  rotations,  or  (c)  stripping  of  the  la- 
bial plate  of  bone  periodontal ly;  2.  The  problem  would  not  be  resolved  by 
disking  of  the  deciduous  cuspids. 

Of  the  total  340  children  initially  accepted  for  Mixed  Dentition  care 
orthodontically,  22  children  were  found  to  have  had  no  lingual  arch  placed 
after  deciduous  cuspid  extraction.  Following  the  extractions,  these  22 
children  had  been  evaluated  at  monthly  intervals  for  up  to  one  year.  All 
children  in  the  program  had  final  records  taken  including  a cephalometric 
radiograph  before  referral  for  civilian  dental  care. 

The  completness  of  the  records  thus  enabled  a relatively  detailed  re- 
view of  the  22  children  and  an  evaluation  of  any  change  in  Tweeds'  triangle, 
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(FMA,  IMPA  and  FMIA) . 

RESULTS  AND  DISCUSSION 

Table  1 shows  the  distribution  of  the  22  patients  according  to  sex; 
initial  Tweeds'  triangle  (FMA,  IMPA,  and  FMIA);  and  the  duration  in  months 
from  extraction  of  the  deciduous  cuspids  to  the  taking  of  the  final  cepha- 
logram,  (average  time  was  8 months) . The  cephalogram  taken  at  the  end  of 
the  study  was  also  traced  and  included  the  final  Tweeds'  triangle  evaluation. 
The  last  column  shows  the  degree  difference  of  the  IMPA  before  and  after 
treatment. 

The  data  were  subjected  to  a Wilcoxin-matched  pairs  signed  rank  test 
to  determine  if  there  were  subsequent  changes  of  IMPA  space  following  ex- 
traction of  the  deciduous  canines.  The  results  of  the  analysis  yielded  a 
significant  T value  (p  < 0.01)  thus  indicating  that  there  were  significant 
changes  of  space  following  the  extractions. 

Of  the  22  patients  who  underwent  deciduous  cuspid  extraction,  10  pa- 
tients exhibited  a decrease  in  IMPA,  7 patients  showed  an  increase  in  IMPA 
and  5 patients  revealed  no  change  in  IMPA  angle. 

The  12  patients  who  had  no  change  or  a gain  in  IMPA  had  an  iniital  FMA 
average  of  28.0  degrees,  IMPA  average  of  86.0  degrees  and  an  FMIA  average 
of  66  degrees.  Of  the  10  patients  who  lost  IMPA  their  initial  FMA  average 
was  30.9  degrees,  IMPA  average  of  90.9  degrees  and  their  FMIA  average  was 
58.2  degrees.  The  initial  Moyers'  mixed  dentition  analysis  showed  an  aver- 
age of  -3.4  mm  on  the  12  patients  showing  no  change  or  gains  of  IMPA  and 
an  initial  -0.86  mm  on  the  10  patients  that  lost  IMPA. 
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Tables  2,  3,  and  4 depict  the  effect  of  deciduous  cuspid  extrac- 
tion on  Tweeds'  triangle  (FMA,  IMPA  and  FMIA) . Of  the  10  patients  losing 
IMPA:  8 patients  had  an  initial  FMA  of  28  degrees  of  greater  and  2 pa- 

tients had  an  initial  FMA  of  27  degrees  or  less.  Five  (5)  patients  had 
an  initial  IMPA  of  90  degrees  or  greater  and  5 patients  had  89  degrees 
or  less.  Ten  (10)  patients  had  an  initial  FMIA  of  64  degrees  or  less  and 
no  patients  lost  IMPA  if  their  initial  FMIA  was  65  degrees  or  greater. 

From  Tables  1-4,  it  will  be  noted  that  the  arrangement  of  the  data 
strongly  suggests  that  after  deciduous  cuspid  extraction  one  can  expect 
changes  in  IMPA  under  relatively  specific  circumstances  based  on  initial 
FMIAs  and  FMAs. 

Of  the  10  patients  who  lost  IMPA  after  extraction,  all  had  initial 
FMIAs'  of  64  degrees  or  less.  No  patient  with  an  initial  FMIA  of  65  de- 
grees or  greater  lost  IMPA  after  deciduous  cuspid  extraction.  This  ob- 
servation strongly  suggests  that  children  with  FMIAs'  of  65  degrees  or 
greater  may  not  need  space  maintainers  after  or  during  deciduous  cuspid 
extraction  therapy. 

Of  the  10  patients  who  lost  IMPA,  8 patients  had  an  initial  FMA  of  28 
degrees  or  greater  and  2 patients  had  a FMA  of  27  degrees  or  less. 

It  was  interesting  to  note  that  the  data  indicated  that  the  degree 
of  crowding  affected  the  initial  IMPA  inversely  after  extractions.  Most 
clinicians  generally  believe  that  the  more  crowding  there  is,  the  more  up- 
righting  or  falling  back  of  the  incisors  after  deciduous  cuspid  extraction. 

The  12  patients  who  had  either  no  changes  or  gains  in  IMPA  had  an  initial 
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Moyers  analysis  average  of  -3.4  mm  and  the  10  patients  that  lost  IMPA 
had  initial  Moyers  analysis  of  -0.86  mm. 

Thus  the  value  of  cephalometric  analysis  prior  to  deciduous  cuspid 
extraction  is  apparent.  The  extraction  of  deciduous  cuspids  without  a 
thorough  orthodontic  work-up  as  described  is  strongly  discouraged  if 
one  does  not  place  a lingual  holding  arch. 

CONCLUSIONS: 

One  can  expect  to  lose  IMPA  or  arch  circumference  after  deciduous 
cuspid  extraction  if  the  child  presents  with  an  initial  FMIA  of  64  degrees 
or  below. 

If  the  initial  FMA  is  28  degrees  or  greater  one  can  probably  expect 
to  lose  IMPA  if  deciduous  cuspids  are  extracted. 

One  may  tentatively  suggest  that  in  patients  with  normal  FMAs'  and 
FMIAs'  the  extraction  of  the  deciduous  cuspids  will  not  appreciably  affect 
the  IMPA.  Space  maintainers  may  not  be  needed  in  this  child. 

Of  the  22  patients  who  had  deciduous  cuspids  extracted,  10  patients 
lost  IMPA  and  12  patients  had  no  change  or  an  increase  of  IMPA. 

The  findings  of  this  study  should  be  replicated  with  a larger  patient 
sample. 
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Table  1.  Data  for  patients  in  present  study 
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TABLE  2.  Effects  of  deciduous  extraction 


on  Tweeds'  Triangle  according  to  FMA. 


Decrease  IMPA 

Increase  IMPA 

No  Change 

FMA 

28  degrees  and 
above 

8 patients 

4 patients 

3 patients 

FMA 


27  degrees  and 


2 patients 


3 patients 


2 patients 


TABLE  3.  Effects  of  deciduous  extraction  on 
Tweeds  Triangle  according  to  IMPA. 


IMPA 

Decrease  IMPA 

Increase  IMPA 

No  Change 

90  degrees  and 
above 

5 patients 

1 patient 

3 patients 

IMPA 


89  degrees  and 
below 


5 patients 


6 patients 


2 patients 


TABLE  4.  Effects  of  deciduous  extraction  on 
Tweeds  Triangle  according  to  FMIA 


Decrease  IMPA  Increase  IMPA  No  Change 

FMIA  ' 

65  degrees  and  0 patients  4 patients  3 patients 

above 

FMIA 


64  degrees  and 
below 


10  patients 


3 patients 


2 patients 


